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-LXJ 




4-O^jIul JlCLljjuC 4-5C-t^C Jl ciJj^>Jj (J-* 4^3^>J| (J-2j 4-tiLi^D 7C_t-bjJ ( V ) J, 



JLJJ 



JH- 









lull 



2Ufclj^u!JUw^u¥f 







*W-ul (j-* l^flt ol JliwG O^L-ojJI .4-JLuiiiLc pjM J-$JlL-oJ a^J I 4-i£.ljjJI CjVVI <§_ ^j ^3 1 O^L-^jJI ^j-rt 



dajj < . 'j u^3 *_a < alL^a *u^_u^j Lj f-^Lt-bVl (^gjl^ILc Cj^Lt-^j .(Jjsejui lJul^Ijlaj t-yu^x] (^gjijlLo J, 



u_o 



JaJj (jT N ^^ 4-ca-Uj £|jj>»| 4-Lu-gA. £jj$ Zyuus 2 I (^gjl^ILc Cj^Lt-^j ^jq^juj .jjjulg> clajj t^jjuaJL jj>» )^j Jjj-Ls 

J2mi JjlUIII u%^j 



.4_j£.lj}JI 5JVI i^=^>. *Lul iajLllI *J (iJQj) ^ ?^-y »-3>tu o>Ut* 



4j£jll £l jj 



4jjj£ U^j ^j, . ^ 



4_ilc. 




J*-ajl! pljj 



J Sj uJLI ^J^*-^' ^^^J^ Cj^L-^J tc-c^jj (V V J. 



XUJ 



-V*. 









lull 



2Ufclj^u!JUw^u¥f 




uyi j^&t i (3^uj u%4j 



jjj>JLI ^i ^-^Lc^l ^-LiTlU 4-^jIl1I o^Lc^>j uj^~ *"" c-JLu^JI jjj>JU ^j ^oLo^l j^JjlLU 4-^jIlII o^L-^j 



O^Lt-^j ^_ < La « LgaJl < . 'j tia.3 Cjijijj>*j < La i cgaJl < . 'j tia.3 A \ ^=J > ' I pj^> J^^^' ^Ia^J * (J'-^ J P'J-^ (J-* S <xs 
^>U iiUll I|_ j^uju ij,] k-t\t uJ V 4-i^.IjjJ! 5JVI rt uxj>J AjJij^jlJI 4^=djj>A\ ^jLs < C-JL^aJl JJ^-tl 4_o*jlJI 
Cu-jjua^ 4^i,iiljj l^Ujj (j^i <n (Jj.Lr.uJl j ^^hU-JI 4j^-ijJ1 £jj| ^jLs dUjiJ < j^-ujVI J^jlIIj (>4jVI (J^eJtJl 
aJL^^j Jjj Jl9 4_l£=djJI pijJu 4-Lajj^J (^JlJIj j^>JI aJL^j ^jLs J^-ijJI ^_ 4-o*jIl1! (j-"j^ £)\ 1-4-J . Jl^Ij < La j < ^> 



*£ J t 1 ji 



(» 




jUL fA ji 



Jaj^il (, . a j i, >> a AjI^j 



< --J uaJI jjj>JL! (3^*^ ^-^J^ (^V) J, 



-<_<J 



-V^. 









lull 



2Ufclj^u!JUw^u¥f 




oUb ^Iji 



4-LLcu-^ o^ £b^ Ihh^ 3 -*' ^U^l -J^l ^l^j jl J^l 4^-^ Ji ^J^' O^LH ^=j^ J^ 6^ gjj^ 

Uu-ijtia-aJ 4-L-^j.^ ^jJlju^jI Ajl^JjIj 4 4 J j a I t^aJ cla^J^oj 4-i^jIui ^jjjj-lj ^dL>j! ^ C I La-SJl Jj^JUl *_a 4-tLsj)jj5£^o 

.Ajjj^d 4-U-^j 4-La < ujaJ J^>JI 4-Lc£>j j! Jjl^jJ! 



^jLoJJ 4_L^a j 




aL 



-a 9 



o^i £}S-> c-^je ( rA ) J 



JLM 



.vr. 









lull 



2Ufclj^u!JUw^u¥f 




. < k»j < up J I p-ljJuu J-i-^j.^ I * laj | j Aj < La t cgaJj /. «j <>>^» 




( llx^fl 



(J-^jj! < , u cga.3 7c_t-b^J ( V a) J. 



-UJ 



(JJ^""*t~ (j! (jjJLc da^L>iJj JjsejlJI J I BjLlSJI JjiJ^-^ ^-^^J^ Lr^dL? LA-^^J (JL^-tToJl iLseJtJl ^U ^l^Jj^ ^J-$-£- 






£ya cGjL^j ^_ ^Ijj^I 4j^G ^j-a daJjJI J>J-<^C (ja^auJ dJJjJ daJjJI J>j-<^ 4-lLLalL-ul (J-^y dJLaJI jl ^ tj La > j * ^ Sj 

(2 i M <>> « t) 4_JL-^iLc 4JL4J /\H_uL>iJI 



( LLu^a 4jl^J 




( LLu^a 



* ^^ * ♦* 



La \ JaJ I < . u tla.3 7c_t-b^j ( i * ) J. 



^_<j 



.vr. 









lull 



2Ufclj^u!JUw^u¥f 







L?JJ^ J^^ 



• 1a] $\ HC* 




4jjj£ s^c-is 



<d5> 



>^Lc£>jJ! 7C-COJJ ( i W (J 



-LXJ 



^ Jj£ jU^LA 



a-IaI s-LLc, 




4jjj£ S^C^IS 



L£U 



lU^' i^dL** 3 lA 1 ^ °^ *dL3> 



>^Lc£>jJ I 7CC£>JJ ( £ Y ) J. 



.uj 



-Vi- 









lull 



^U&Ij^uIJUm^uVI 




*Wfcb* 



4-i^jIlII < . / ^~\) ^Jj-L^ ^j^- A_4-dLc^f I Cj^L?ejl1I J I J^>JI 4-Lc^>j J) da « ua II < /J'^ A i_=j-_v. J-SJj ix_=jJI pjM 

J-<^AJ I tlaJIJ 4-U3Lc2l O^L?EJl!I J] 4_>*J_Ij J-^J>iJI JLLCUJ (^^-^J 4-0*J_LJI *Ll£=J TCti^JJ ^JLjJI (J__=_x1lJIj 




J_aJ ul ( i-bJaii 
* ,_• * ♦* 



aAJ Pj 



ia__=,jJ! ^jj| £___jj(£V)J 



XX 



_k_. Jl <_L 

* ^y ♦* * 



4_i_*.jL_]| 4j£j 




* ,_• ♦* * 



4_0^_i] I 4_L_=J 7C_X___^J (11) J. 



XX) 



-Vo. 



*\ +i&m** 










J] ^tl^jstlj (j-^J^p-Jt ciJjJ?tI(J ^iaj|j-SJI J I (JjL-aJ! <J-<^J LoJu£.J .^iij|j-SJI J I (Jj-4-ojJI ^j-^ (JjL-aJl I Jl& 



AUjiJb ^UfrfrlU dUH^UI jbjilt A£$*ft4 J^^JjJ^j ^i^>J 



:^j-^ AjLcj^iju 4-uL^Jji 4_o*^Iui icj^j^o (jj. 



±j 



.z\^i\ <j-">j -^J-^ -^ 

.4-L>*ajj| (^yZJ)^ icj^SE^O .V 

(Cr L oL^I ^jL*^ cA^^- -V 



.( 4-4-L^3^^=JI ) 4-i^=JLi]| (j-^J^I J-^L^ -^ 



( 4_l^j^JI ) i^lnll^jplJ J^l^l^pJI.^ 






-VI- 







jJIYW 



lull 



^bJJlutftfl^U 



^LLfclj^ulJUwjuV! 




icj-^E-^ ^ U-i^Jj>J TCjUD JJ ( 1 ) J, 



XJX 



4-Lcj^aJlj 4-o^jIti! 4-uL^JJl (jljjJ^t 






/ i^qwjj / LcL>Ji / u<uJl 



J- 



JU 



-VV- 









lull 



2Ufclj^u!JUw^u¥f 




J^^ cr^-l^l o^l -19-*^ JJ^ (*" U-*J O^H>" ur^^l <j-">^ J! 05^V U-H Cy* ^=j^JI J^ 



jjjjj IjaC 



L>*JJ* 



H 



c>>>> 



UJ*^ L^J^' ^J^" 




f 







A 



I 






^jLall (Jjjj^jI 



Qji jj ^j^c 4_^ala 



J-^aJI ajjJ^j jc-^jj (£*0J 



-UJ 



-VA- 









lull 



^LLfclj^ulJUwjuV! 




0jJb (J^'-i O-^J ^^J-^4 c*- 



_2e_i 









/_JU_JI i^rtJJ CJjL>iJ Lu2J1 



A^jjII ^ I jS 



(J^JJ&Jl <CJA^ 






^C^ 



La 



i 



A-iuJa^]) 






~^-^"'" (_jjij£-a 



4j».j5ll <j^j IjS 







SlLuoa 




i riiTr i iVir^w u ^ w -^^" tJB8BagggM! " 



«&*jii 



♦* 
6 



J 



JaJuJaJ) Allxjlxji 



-Lai-jJaJi 4-^.j^i 



JaxjJal) Ajjuojuo 






jLoJI^obi^ 1 ^^^L^^JJ^'cPL^'ji^cr^ (IV) J 



U-XJ 



-VI- 









lull 



^LLfclj^ulJUwjuV! 







2MjU,„l 




cK»ja 



ck^ ^ J^jl gj^ 1 o-M^ 1 »!>>•< oh> ^ A )J 



J-U 



-A*. 









lull 



2Ufclj^u!JUw^u¥f 













AjuiCO 



^ijiii jc,* 



AjujIcO 



L^LgljJp'j^ 







(_>al )iil jLtt.ui<u) 



cUU 




■ul^a-iXI ^^JLcj-ill 4-l^jI]| Jof 4-Sj^Is cr^u (£A) J. 



XX) 



-AU 



*\ +i&m** 







♦♦ . t *»ki ♦ 






4#>jiJI o>L^j J! j^=l ^j^. Jj^ J^l cy* BjLall iL^. jljjj SjS i^L^j ^^Sj <Lo^I lkslh 









.j-ujJJ 4jj^-<-aJ i-LrtLo^l O^L?EJt]| lJjJ ^ic tj-^^ (JJ- 



4JV1 lJl^jj Ju£. I^-(_l^d tc-lu^j 4-o^jIu! Jl^j^ (jL^ < *-JLju ^^-tl/ (J-s-£- (^y (^J >^J tL,ct-uLLc 4-i^jj Jl^>» . Y 
^ ^.L^IljVI Jljuj 1^4^ S^LlSJI 4JL?cju ciJL^ucVI (JjLcaJl (jjle. 4-1VI obj-^ *Lx*' *^^j^ cuj BjijjlJI .Y 



ijjj JaJI J-u-^jjj BjLlSJI 4-L?e-C. ^_ p ^=3 sell 1 1 JJL 2 1 4-<^>iJ t^Jj^l^JI tU^jlu {_yz 4-^Jlu^JJ J-u-^jj J^I 



-At. 




4-Oqj* cJI 4 U>aJI 4_^=JUXI 

-c^iffip II i ij|-i"i llq -g^ i n II p 1 1 n'i 1 1 rin In II n T qII 

£tttljJ9tfjte«tt£l2*Ull3jl4yi 



VbjJ» WW *#*^ 



J-alj-dJI aUoj 



a£tt£i!3jb^i jj\y\r j^^u\ 



>tjil!j>l£j VljjJIuVVl^LS V^utJUw^utf? 




Jaljil! 



(Jj->* ^JLcLslII *Lp*J <Lo}k-u £)l C^p* .4-i^.IjjJI 4JVL) dJj^jJLl 4 ^t\WI ^jfcj £j_a J_a!j^i]| aL^ij JwQju 



OiIj ijljJ ^k qj^-ij ol (>l>ill c^ c^k ^^o edJjJj .^Lt^-lU ^JLJI J^LiaJI <^k Jl«Iju 4-^.ljjJI aJV! 

.7-^Lc£> 2ij ^a-pe-tluJ I j ^j <a se a 1 1 J 4 J I j < ^> 1 1 d)l jl <jT £.|jp*l ^_ 4^k S^Li^dj a I ka 1 1 1 £.|jp*Lj 



Jj^D <J_*1j^J1 JIju Jk s^j JSLJI >U;^j 4-^ljjJI aJ^Il^Uj)/ .^IjLpi iJVl cj>L«. 4- cdJi ^ 

Cjulj-La < u| J I c-c-xjuI (J^LJw ^j-^ lLs-J JaJI Ijufc J-SjJjj 4 J-^lj^i]| JjL-o] 4-ca.ujJI 4-J|jla-< n2U daJt cia J] 3j_2JI 



4JLsejlJLj J t r> j a (Sj! JlJI jl ^djJLJI) jIjJlJI ^j^>i-JI (j! O^p^j .4^LSjIj 4lt^.j^-u ^J-JLSIS J I (^JJjj jIjJlJI ^J^-51 

CjIjJl?cJJLI (JjJ-J Ju£. 4lblj 4-i£.ljjJI 3JVI ZlCjuuj ^yk IsLL>iJ 



- At . 



a£tt£i!3jb^i jj\y\r j^^u\ 



>tjil!j>l£j VljjJIuVVl^LS V^ulJUw^utf? 







4JVI dJLjj^o ^yj^. J-^JU 4jl£=dul*[^=dula AjbLLs Jl LfcJuu J^tluj ciJj^JLlj AjjIj^tw A^LLs Jl JjIjJL ilcL^=L 



4JVI 4_^3jJV 4-^LU JLJJ^J ) 4_i£.ljjJI 5J>U 4-^=3jJV 42LU ^J\ J^^lJ Aj^LLaJI 0jL&J < Lglt£.j^-u BjLjJ J^-lj^l 



4_aLi> L^j oj-^j V o' v^i ^W u ^ ^^^J -(^W ^^ U^aj icj^u s jLjj £_« a_^Ij>!I 






<H_J C.._trv < Cj^LsejlII ^_ (Jjalj-raJI a I IaJb ■ £JL^3l!o»VI CjJlso^ .4-u-toiJ <L^=jj>. I -i j Lij ;jj^~ '" (j| <—<^>«J £j* se. La i ■■ 



4-JVI ZlCj—uu qJz-OS*. ^ic (J-<^ (a_^dj^>iJI oL^ol (Jjll^jlC £-j iJ\scJ^jlu LI 4-Jj!j_s) (j-l^e-La-cti II ^_J ciJL 









_ Ar_ 



a£tt£i!3jb^i jj\y\r j^^u\ 



>tjil!j>l£j VljjJIuVVl^LS V^utJUw^utf? 







Sjl jlJIj ^ J 2il^= Ml^vwVi i^i J^lj^ll *!j^I Jl J_2Sli ^bjlj^i! 4^LLil ojl^ .^Ij^J! ^LaLkJI 



<§_ A-J^lc 4-^jJ J} ^^jJLJI Bjlj^w 4-3*jJ f-^Hp J^ BJuJuIlJI 4JLcj-i]| aJLw ^Aa .Aj^Lo i^J^ ^ V ♦ J I ^ ♦ 
J-S-u^-jj 4J^Lc£> jJi^dI ?cj-ua-J O-jP^ lL)L^=lL>* VI CjLjLLaJ 4-c£>L>»j J_dlj^i]| ^.Ij^l lJjJj J I SJljIjJI 3jIj^>iJI 



: J-^lj^i]! ALkaj £.|jj>*! SjIjjv. 4^>*J^ p*-^J^ 4- 5-jJllII J-aljJtJl l, c-llujjj 



-^t-Li-U 



aJjjIs BjILi] jjL5eJLc 4_i£.ljjJI 4JVI (JjJ-» (J^Jw 4-Loj^ill a I Jii 






- A£ - 



l&dllSJ^ll jJ)Y>T jadfelll 



t>l^l j»L£J Vb>" ***• ^1-2 Vbj "'^i **• 




dlSb-tfl uLJLLuJ Aj>lkil ^Ijaf I 



:JLJLUI ^I^JJ! cjJI^-m^VI ^L>LL*J 03^=^ 6' 



♦ ,0 Jl ♦ ,t jjji^ 4. oLlWU ci]l^-.-^l J^Lw 






udL^=0^V1 i^£u jljjdl r U,„fl J^=l3 J\ ^JJ3 «jt *_^o V 



dl£b-tf I uLJLUj I4U 4ju^I jljtl 



J_^lj^iil <Lq Jlsr*n h U (j— ^ S-^— ^' 4-i— ofl> j^il 1 J_^lj^i]u 4-^jL5tIL<-u_JLl ciJl ^— i"^VI ol—jLLaJ (JJ— ^=lJ 3jL*JI ^_ 



.j-^=l ^L>LLJ! ^Ll j3ji! ,U;,MI uj^i JSt aj^j21\ ^jJAi ciJI^-r.on i^L^ V i^lj^V! 



ij-<£t—<-a I IjLjJa .^£JL_& (JJ + M< jj J-jj-Ls /.m ui J > or a 3\Lj_4_4 ^ J^"" 1 ' ^aIL>»l ^di o-j>» LJ (j-^9^ cu— u rtV 1 BjLc 



jLlC ^Lu±jlluu\ L^aj-ui J (jP-51 4-pe-u^JI jJssL?e-$JJ £>-^=3-Ij ^i>^ lP~^ ciJL^=LL^ z I CjI J I La^J J-ILcl jLiItiw 



^j_Jlj ci]l ^=Q^VI oULL^-J 4-^L^i^l BjU^=3 ^IjjJI ^VVL L^Ijl^LlJ *L^I Jl ^j| ^ji^^y! 



. ho . 










lull 



2Ufclj^u!JUw^u¥f 



♦ a 









J LP* 



4-J^>JI L-Sjj^-kaJI ^_ 4JjLlilJ1 4_1L>lJ| ^J^. <J-^ Cr-^^ 4-i-^iitJLc Jl^j>o 4 LaJij 

:>>».>tl c^j>JI ciLiU. ( ?thj V ^^v) ^uLLLiil *l>».Vl *.* J^-L^j jt J^L»ij V 

,u^u ^j^ai *ij^Vi Iju^ ji ^jjj v 

(J-jjLlu-TlI 1 L-Sjj^ls f-^P* 4r ^ ! J j * * ^*JLP (^LlcujVI 4 Ij j < u) 4-JLc 4-uLj-cujI 4J 



3 j I j^j>iJ I j^iJ G C<j>iJ 4-c^ljj^o I ka aj se * (J-kaj) ^ J^J^" 1 ^ j'j ^ ' ' <S *' 4-ic£>L>» 4J 



i-iLUaXlj 4_uJudl ^Ij^Vl cic^j ^^JLl jj>l_a Qj ^ij) cic.L^I ^^JLl BjJl^II 



.J^-JL>iJI < . t-jz=j>j ^j-^ j-^ s^s ^t!^~~^ l^*-^ ^3^** OJ-^ ajLLu^JL! 4-^>J 

^===dlJjijJlxJI ALkaJJI ^JiwJu ^Jjl\ c\-&S ^ol j^Tjc\ ^JLc SjJlSJI 



. An . 



a£tt£i!3jb^i jj\y\r j^^u\ 



>tjil!j>l£j VljjJIuVVl^LS V^ulJUw^utf? 







L^j-tli^=uc c-tjj jl 4-JLc BjIjlv. 4->j^ 4_ajL5fcTLLaJ V (JulLI/^U (JjL^ JjL-uJI 



.*UL I jlo. iskiXI J*^l JSLoii jlUJ! jf <£*!! ^j^u 



J* 



daJLtia 1 1 j Sjlj^seJJ 1 j < ^j *j JlJLc 1 ^Alj Jl (^JJ-jj c!JL^=l1^ VI oLjLLaj *_a J-cLalb <JjI 



XXL 



JjLcuJL) 4_jjl>.VIj oULLJI ojJj 5JU. 2_j a ItlaJ tdl jl_jj 4_jj^.Vlj cjULLJI *_« J_«L*j 



LLCOJ 



^JjI f r< ^ .J^EJtJl CjUljla < u| j) 4-l^ojjJI 4j|j-La-< uVI £ya ^-jLJkJI J-^lj^aJI (JjL-u a| JuitlL-ul Jluu 2 
a! l^/tl *_a CcJjJI Jj^J ^rP* ^^L>- j! dJj^>JLl C jjjj £h° £jj (^U J^olj-dJI (JjL-u cl^Ij J*^>. 

Jl JLlLlJ ^2 *I>J>V| Jjrnf LUX) dJLtj OjJl^ 5JU lL_ .4_tLLU! *I>*V| L-Uj Jl ^Jj-J 



/Uljill uLdt lujIjI LuLj 

^j-^ c--<_iJU z\ * Lua-J ij . J^?ejl!I J-^cIj^j 4-cxl-xjjJI 4-Jlj-La < uVI ^j-^ JjL-uJI da-i tip J_^lj^i]| CjLjJj c-c-xju! J-2Jj 



- AV . 






jJIYW 



^bJJlutftfl^U 




lull 



2Ufclj^u!JUw^u¥f 



h*m\ £>*i\ Ujk-i 



4jt» jjj 4l^j 



^^lS^iliil^Ill 



jjjj^lj ^Liuaii 



4jwi*ijll 3jtjk«ftM 




J*ljiil t^oUtfl £jkA 



(J-^lj^jiil CjLJj L-t-ijLjl lLlJw) J^clj^jiJl Sj^jI J 7c_t-bjJ J^— » uJl 





LijU^ i - r ujU { i ) 




MAUiiOUiiiliiiiiiiiUMi 




-*j-L+-><*-f-* w^'t 



AjjjjAjjjjjjj;;uuMijtJiuuss5 



*\jini iTUjUl (u) 



iLji iij^Ua 




4ij ji il jjiILd 




P.IJJ J JJP JJVt ■■ 

r j j 









TaT"-* 




Jwmmmm* 




4jL^>J (oljJLo c-4-uLj!) 4_^tj ^4^- ' 3 L * aJL - > J ' A-illstA jLLa^lj (JIjIsLj ^^=lj J-^lj^jaJI L-t-xjLj) tccojj J^— » uJl 



l-ujuI / Llj-^ oil] CjLjJJI Ajli 



>hd 1 



AJj^c 4^dj^>J *L>*L>iJI Ju£. J-dlj^i]| Sj^jI Ju ^jUI U ^ CjLl! AjLSfclL-aJJ 



L-3^Lj| QJ JlJ J-^T (j^| C_<_jL*. O-^J J^ < nlj ^JLc 2 ciJ^tHJl-J J^EJtJLI CjLJJI 9T-3-LU-JJ c J^sejlJI J-^lj-OJ J-^lj-iJI 



- AA - 






jjmr 



lull 



VbjJiuVtti^u 



2Ufclj^u!JUw^u¥f 







.JjsejlJI J-^!j^ ^-'J^'J S- 4 ^ 1 "^ 3 «!'^J*^ 2 A h 4. * j^— » d<| 



jjijill ^jjjj 







Jalj^JI SjjIoj j^ill J^ajJ ^i>jJ J 



JUS 






- A^ - 






jjmr 



^IjjJIuV^I^U 





lull 



2Ufclj^u!JUw^u¥f 
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4 qi^aJI LfcLuua 



Friction <_dl 



Kinetic energy i^=j^JI iiLL 

Mechanical brakes ^^y.i^jti j^i^i 

Disk brakes Lu^-^l J^lj^l 

Hydraulic brakes ^^-.jfjjju^l J^lj^l 

Drum brakes ^l^VI J^l^l 

Electric brakes LuL^aJI J^lj^JI 

Booster jjljJt! 

Service brakes ^jlJJ! Jaijja 

Master cylinder i^jJI oijU,,,Vi 

Parking brakes ^4^' <>!> 

Valves cjULm^ 

Auxiliary brakes ^L^VI J^lj^l 

ABS o>UaJI jll jjl* ^ ll: 
Mechanical advantage ^-* .ul ^ J I j; ^ 



Brake pedal J-Jj^ji J!ju 

Brake lining / pads mi^-^vi ^uu^ 

Heat »j'j^' 
Coefficient of friction ,^ti^^-^vt j„i.„ 

Rivet fLijj 

Brake fade J^l^l J}U^> 

Heat energy i^=j^JI iiLL 
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Hydraulic system ^^j^j uJI fLkJd! 

Pressure Jai.^ 

Master cylinder i^j oijU,,,! 

Primary cup ^IjluVI dLUJ 



Brake tubes/ pipes J^Jl v-uL>f 

Secondary cup ^\hi\ ciLUJ 

Brake hoses <>lj^J! oLJ 

Outlet port jjl>^' ^^ 

Wheel cylinder j**ji oijU,,,t 

Primary piston ^IjclVI M i £aX\ 

By pass/ inlet port J>j*jJI i^/jju 

Secondary piston (j^liil .»j^-.tl 

Brake fluid J^lj^Jl J2L* 

Reservoir o'j-^ 

Compensating port o-^d**^ 1 ^-^ 

Return spring ^.j ^L 
Dual/ split hydraulic system 4_ul_£J! SjjIjJI 
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Metering valve 
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Disc (Disk) 
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Fixed disc 
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Disc brakes 


4-LLg s-aJi Jjsl^jijl 


Floating disc 


*uL*JI (j-a^aJI 


Caliper 


£j-«JI 


Sliding disc 


jJjJll ^j-aJI 



Pad oLUaj 
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Boosts AjpVl ^ij 

Inboard pad <uiiljdi ^LLJl 

Pistons seal OIIJ ^t,l dLU. 

Outboard pad ^jL^l ^LLJ! 

Bleeder screw l^jJ jL.^ 

Torque plate (support plate) r >ii c y 

Drum h±n^ (v.W s j ,j 

Strut a£.jJI j>j-c£. 

Drum brakes ^l^VI JaIj-oII 

Self-adjuster ji\ jji J^L^]! 

Hub Sj^, 

Leading shoe ^ j^ui *l jl»JI 

Brake shoe J^lj^l *| jls. 

Primary shoe ^IjujVI *| j^J 



Linings cjLUaj 

Trailing shoe j^-tui *l jl»j 

Backing plate ^h^ 1 c^ 

Secondary shoe (j^lSJI *l J^J 



Servo action SjjjJtl ^uUr. 

Star wheel a ;•«,,. U <1*jJ1 

Self energizing ^pl^jJ! ■Uj.i.r.t I 
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Pawl iULi^ 

Hold-down springs *l jl»ji cmn ^L 

Duo-servo brakes sjj^xi JaIj^ji 

Booster jjljil 

Diaphragm ^Lii 

Vacuum booster J^i^i jjlj^ 

Hydro-boost ^^j^ju^I j^ljJtl 
Power Master c ^=^J iJ a^ i> ^=Jl jjljll 

Accumulator ,U;.MI £_*^ 

Internal leak t^ta «^>^ 



Replacement jljui^ 

Check valve *L>JVl ^u.1 *u^ 

Control valve p ^ — ~ 1 1 ^u^ 

Tandem booster (£j->>) ^LS jjlj^ 

Vacuum J*iio 

Parking brakes ^h^' J*l>* 

Cable (dJUL-) J^ 



Lever i^.j 

Cable adjustment Jj^N lL^ 



Warning light j^*^ «4 

Cable replacement Jj^-»N Ji->n»«l 

Application cables J_JL«mJ! cj>L 

Pedal jIju 

Hand brake jlJL J^*: J^l^a 

Equalizer <jjl>* 
Foot-operated parking brake ^ j£]L ciuJz J^lji 

Control cable ^--.tt J^ 
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Vacuum release jiJ^L J^l^a j^^ 

Clamp 



C<_I_U3 



Brake linkage J*lj-ail o}Llu»jj 

Cable adjuster J^tl jui lLjUs 

Bearings ^L <jL*j 

Needle bearing ^jj ^l <jL«j 

Ball bearing <s±>^= uk u^j 

Wheel spindle <i**]| j>*^ 

Roller bearing Jj^. ^l^i^l ^L <jLaj 

Adjusting nut .U.,^ jj^aL* 
Tapered roller bearing ^jUonljU,,,! ^ ^j 

Nut lock uLjj iij^L^ 

Cone (inner ring) ^LJ! ^i»ji ^Ul ^>UJ! 

Grease retainer t^Ai\ ciLU. 

Cup (outer ring) ^1 o^jl e^o 1 ^' <-a}Un 



Grease cap (.^jJI *LLi: 



Bearing end play^i^i! Jzjl^ sjuIjJI i^=j^J 

Hub a vi^ 
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Adjustable heel bearing ,U y ^\i JjU ^ oL«j 

Cotter pin iiu 

Bearings ^L <jL*j 

Needle bearing ^jj ^ <jL«j 

Ball bearing l£i>^= uk u^j 

Wheel spindle a^Jl .>>*£. 

Roller bearing jjm ^l^i^l ^ <jL*j 

Adjusting nut ,Uyr> ii^l^ 
Tapered roller earing ^^L^ ^IjU,,,! ^L ^j 



- > YA- 



uLUkyall 



jJIW 



lull 



-toljjJIuVtfl^U 



2Ufclj^u!JUw^u¥f 




Nut lock 



claJj 4Jj-<oL-^ 



Cone (inner ring) ^LJ! ^up ^IjJI ^>%ki\ 



Grease retainer 



*i"r ("ill l£JL)L>. 



Cup (outer ring) ^IJ! <jL*>J c^o 1 ^' ^>UJ! 



Grease cap 



rtj^-tldl ^LL^C 



Bearing end playa^i Jzjl^ sjuIjJI i^=j^Jl 



Hub 



%Ju2. 
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Adjustable heel bearing ,u r h,\\ JjU ^l jU 
Cotter pin 
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Spring 

Damper or Shock absorber 

helper spring 

Leaf spring 

Gas spring 

Main spring 

Eye for attaching spring to 

shackle 

Nip 

Silencer pads 

Strut rod 

Centerline of tyre 

Lateral control rod 

Unsprung mass 
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(3^'jr^UJy 
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2U1&I ULoll 

Bouncing j^fj j^\ j\ i^ljjJ! <ftl ^=^ 

Pitch Y J3 ^ j^ ^lj>!t iiVl 4^=^ 



Nitrogen 



Stabilizer bar oIjjU 

Upper arm ^Vl j,^ 

Rod guide ^^ji jj^ 

Front ^uVl 
Wheel base LJ4JI i^i , ui iiVl 3 

Frequency j^pji 

Spring stiffness ^ui sjlj 




Progressive spring v i„. ^l 

Unequal pitch spring jUaaVl <-*!£* ^>. ^L 

Rubber cushion 5jU: sjju. 

Sub air chamber ^i^d ^j^ji a^^iii 

Diaphragm <**Lk}jJ1 

Cylinder <*\j*J\ 

Control valve ^~~-\ \ a^.^ 

Air tube ^i^ji^li^ 



Orifice a,.* 



4jx-l£ 



Time ^jji 

Expansion Jjuk u 

Compression , ui : , ^-,vi 

Damping force jua^I sjS 
High or firm ^lj 

Low or soft 



iSj^- 
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Reservoir 

Non return valve 

Switchable damper 

suspension system 

Active suspension system 

Semi active suspension 

system 

Suspension system 

Bump stop 

Coil spring 

Air spring 

Torsion bar 



ULaii 



u'j- 3 - 



Js>. 



j <>L><j1 jj ALa-t^a 



J-4_>Jl JJulLo J^jJjlIjI ALkaj 









Eye for fixing spring to body ^ij^l yVl ^^ 4. ^LJ! c 






Camber 

Span 

Trailing arm 

Suspension member 

Axle beam or twist beam 

Sprung mass 

Weight or load 

Yawing 



Rolling 



Lower arm 

Piston 
Piston rod 
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LP* 



'J* 
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i^nU -^J-^- 
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Rear 

Wheel truck 

Hertz 

Torsion stiffness 

Conical spring 

Bushing 

Rebound bumper 

Main air chambers 

Pneumatic 

Actuators 

Compressor 

Suspension linkage 

Valve 

Amplitude 

Rebound 

Piston speed 

Damping coefficient 

Medium or sports 

Oil seal 

Gasket 

Rebound stopper 

Passive suspension system 

Slow active suspension 

system 

Hydraulic suspension system 

Twin accumulator suspension 

system 
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4jS* 
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uLtlkiall 






full 
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Steering system 

Steering wheel 

Steering main shaft 

Column tube 

Tilt lever 

Tilt steering 

Non-tilt steering 

Recalculating-ball type 

Rack and pinion type 

Steering linkage 

Pitman arm 

Drag link 

Steering damper 

Power steering 

Vane pump 

Control valve 

University joint 

Rack 

Pinion 

Worm shaft 

Sector shaft 

Ball nut 

Steel balls 



JUS 






6^ £b^ 



r 



? 



Lq-ud 



4J^c AJLlo J 



^J^ 



<JLfcH± 






.ur. 







Steering gear ^jUI ^ 

Steering knuckle «^>JI v^=j 

Tie rod j Ai> ]\ j^r 

Relay rod j^i 3jir 

Knuckle arm i,^ !! c-ijj 

Idler arm J*^! ^jji 
Reservoir tank u'j^l 

Power cylinder Sj jl2j! ^l^k^f 

Oil tubes c^ji j^\^ 
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